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Specification 

1 . Title of the Invention 

Electronic Musical Instrument 

' 2. What is claimed is: 

(1) An electronic musical instrument comprising; 

pitch detection means for detecting a pitch of an audible frequency signal, 
a scale signal source for generating a scale signal, 

control means to which the pitch detected with said pitch detection means and said scale 
signal are input and which determines a pitch conversion amount necessary for converting said 
detected pitch into the pitch of said scale signal, and 

pitch conversion means for converting the pitch of said audible frequency signal into the 
pitch represented by said scale signal according to said pitch conversion amount coming from 
said control means. 

(2) An electronic musical instrument of claim 1, characterized in that 

said scale signal source is constituted to simultaneously generate a plurality of scale signals 
of different pitches each other, and that 

said pitch conversion means is constituted to simultaneously convert the pitch of said 
audible frequency signal into different pitches respectively represented by said plurality of scale 
signals. 

(3) An electronic musical instrument of claim 1 or 2, characterized in that said scale signal 
source is a keyboard. 

(4) An electronic musical instrument of claim 1 or 2, characterized in that said scale signal is a 
sequencer. 

3. Detailed Description of the Invention 
<Field of the Invention> 
This invention relates to an electronic musical instrument, more particularly to the one 
using a device for changing the pitch of an audible frequency signal input thereto. 
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<PriorArt> . j- , j • *u 

As one of conventional pitch conversion devices mentioned above, one is disclosed in the 
Japanese Patent Laid-open Publication No. 60-184298. The device is constituted as follows: 
As shown in FIG. 4. audible signals such as voice signals are supplied as input signals to an 
analog-digital converter 4 through a low-pass filter 2 and converted into digital signals. Each 
of the digital signals, while being synchronized with a writing clock signal fo. is written to a digital 
memory 6. Each of the digital signals then, while being synchronized with a reading clock 
signal ^ which is different fi-om the writing clock signal fo. is sequentially read from the digital 
memory 6 and passed through a digital-analog converter 8 and a low-pass filter 10 to be 
converted again into an output voice signal. The pitch fi of the output voice signal is 
expressed as follows when f, is assumed to be the pitch of the input signal: 

fl = Pf2 

Therefore, "with this pitch conversion device, the pitch of the input audible frequency signal can 
^ be changed according to the pitch conversion amount P (- f/fo). 
<Suinmary of the Invention> 
This invention is intended to provide a novel electronic musical instrument utilizmg the 
pitch conversion device as described above and comprises; pitch detection means for detecting 
the pitch of an audible frequency signal, a scale signal source for generating a scale signal, 
control means for determining a pitch conversion amount from the output of the pitch detection 
means and the scale signal of the scale signal source, and pitch conversion means for changing 
the pitch of the input .audible frequency signal in response to the pitch conversion amount. 

<Functions> ■ t^u i 

Assuming f, as the pitch of the input audible frequency signal and f. as the pitch of the scale 
signal, the control means determines the pitch conversion amount P as f/f, and supplies it to 
the pitch conversion means. The pitch conversion means makes the pitch f, of its output signal 
as 

f3=Pf2 
= f 

In other words, the pitch of the input audible frequency signal is changed to the pitch specified 
by the scale signal. 

<EfFects> . , . 

According to this invention described above, the pitch of an audible frequency signal input 
thereto can be changed to a pitch specified by the scale signal. Therefore, it is possible for 
example, that a human song voice is input as the audible frequency signal. When a keyboard is 
played, the tone pitch of a scale signal is specified by a key thereof and thereby a chorus is 
produced with the human song voice. 

<Embodiments> 



1 
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FIG. 1 shows the first embodiment. The figure shows a microphone 12 which picks up 
voices and outputs audible frequency signals which are supplied to a pitch conversion device 14. 
The pitch conversion device 14, which is of the same constitution as that described above in 
reference to FIG. 4, converts the pitch of each of the audible firequency signals by determining a 
writing clock signal fo and a reading clock signal f;, according to a pitch conversion amount P. 
In this embodiment, since the audible fi-equency signals based on a human voice are input, their 
upper limit of fi-equency is about 10 kHz. Therefore, the writing clock signal fo is preferably 
made 20 kHz or higher by the sampling theorem. Since the reading clock signal f; and the 
writing clock signal fo have the relationship 

as described above, the reading clock signal f^ is obtained by dividing the fi-equency of the 
master clock signals with a programmable fi-equency divider capable of changing the fi-equency 
di-viding ratio by the pitch conversion amount P. 

The audible fi-equency signals fi-om the microphone 12 are also supplied to a pitch detection 
' circuit 16 so that the pitch fg is detected. As the pitch detection circuit, such a circuit as 
disclosed in the Japanese Patent Laid-open Publication No. 60-175099 may be used. 

The pitch data detected with the pitch detection circuit 16 are supplied to the control 
circuit 18 to which a scale signal is also supplied fi-om a scale signal source 20. As the scale 
signal source 20, a keyboard or a sequencer may be used. As the scale signal, a digital signal 
representing a number corresponding to a pressed key may be used, in which the digital signal is 
fi-om among MIDI signals including the number of the pressed key and the speed of the pressed 
key. The control circuit 18 determines the pitch conversion amount P based on the scale 
signal and the pitch detected with the pitch detection circuit 16. For instance, if the pitch fj 
detected with the pitch detection circuit 16 is 380 Hz and the pitch of the scale signal is 440 
Hz, the pitch conversion amount P becomes 440/380. When the scale signal is supplied as 
described above by the MIDI signal, a key number of the MIDI signal has to be converted to a 
fi-equency corresponding to that. For such a conversion, a lookup table (not shown) may be 
used. 

The pitch conversion amount P is supplied to the pitch conversion device 14. In the pitch 
conversion device 14, a reading clock signal f;, of a fi-equency foP (fo440/380) are produced. 
Thus, the pitch of the audible fi-equency signals output fi-om the pitch conversion device 14 is 

380[330] X ^fo = 380C330] x fo440/380[330]/fo = 440 
showing that the pitch is changed as specified by the scale signal. The audible fi-equency signal 
having the changed fi-equency is amplified with an amplifier 22 and supplied to a loudspeaker 
(not shown). 

The second embodiment is shown in FIG. 2. In this embodiment, an (n) number of pitch 
conversion devices are provided. The control circuit 18, when it receives a plural number of 
scale signals fi-om the scale signal source 20, determines respective pitch conversion amounts Pi 
through P„ according to the pitch detected with the pitch detection circuit and the scale signals 
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and sends them respectively to pitch conversion devices 14-1 through 14-n. Therefore, a 
single audible frequency signal may be simultaneously converted into plural audible frequency 
signals having different pitches, and then they are output. When an appropriate number of 
scale signals are produced with the scale signal source 20, an acoustic effect equivalent to that 
of a chorus may be attained. 

The third embodiment is shown in FIG. 3. Like the second embodiment, also with this 
embodiment, a single audible frequency signal may be simultaneously converted into a plural 
audible frequency signals having difTerent pitches, and they are output. However, the circuit 
constitution of this embodiment is more simplified than that of the second embodiment. That is 
to say, the circuit constitution of the second embodiment is complicated because a plurality of 
pitch conversion devices 14-1 through 14-n are required. In view of the above, the third 
embodiment is provided with a single pitch conversion device 14, and, by generating a plurality 
of reading clock signals f^i through f;^, digital signals are read from the memory 6 by time- 
division. As a matter of course, the reading clock signals through ^ are generated from the 
control circuit 18 according to the pitch conversion amounts Pj through P„. By the way, the 
read digital signals are latched by an (n) number of corresponding latch circuits and converted 
into audible frequency signals through digital-analog converters and low-pass filters 
respectively connected to the latch circuits. 

In the above embodiments, voices are converted with the microphone 12 into audible 
frequency signals and supplied to the pitch conversion device and pitch detection circuit. 
However, it may also be arranged that a so-called pickup is attached to the barrel portion of a 
natural musical instrument to produce audible frequency signals and supply them to the pitch 
conversion device and pitch detection device. Furthermore, while the above embodiments use 
a digital memory as the memory for the pitch conversion device, an analog memory may also be 
used. Furthermore in the above embodiments, while the pitch conversion is made by changing 
the frequency ratio between the clock at the time of writing and the clock at the time of reading 
(variable sampling method), it may also be arranged with a constant clock frequency with 
variable stepping address (fixed sampling method). 

4. Brief Description of Drawings 

FIG, 1 is a block diagram of the first embodiment of the electronic musical instrument of this 
invention. 

FIG. 2 is a block diagram of the second embodiment of the electronic musical instrument of 
this invention. 

FIG. 3 is a block diagram of an essential part of the third embodiment of the electronic 
musical instrument of this invention. 

FIG. 4 is a block diagram of a pitch conversion device used in each embodiment. 

14, 14-1 through 14-n: Pitch conversion devices 
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16: Pitch detection circuit 
18: Control circuit 
20: Scale signal source 

Applicant: Roland Corporation 
Representatives: Tetsu Shimizu and two 
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